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(54) DIELECTRIC FILTER 

(57)Abstract: 

PURPOSE: To reduce the dispersion of filter characteristics and man- 
hour for adjustment by forming a pattern electrode having satisfactory 
position accuracy and dimension accuracy with simple work at low cost 
on the opening plane of a dielectric block. 

CONSTITUTION: A recessed part 22 almost shallower than 1mm is 
formed on the opening plane of a X/4 type dielectric coaxial resonator 2 
equipped with plural resonator holes 12, and a conductor film 24 is 
stuck to the entire bottom and defined as a pattern electrode 20. This 
recessed part can be simultaneously formed when a dielectric element 
is formed. Conductive paste is dropped down to the recessed part, and 
protruded parts are ground and removed. 
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* NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the dielectric filter mainly used in a microwave band, furthermore — if 
it states in detail — a crevice shallow in the predetermined location of the open field of the dielectric coaxial resonator of 
lambda / 4 resonance molds ~ preparing — the base whole - a conductor — it is related with the dielectric filter which 
the film was made to adhere and was used as the pattern electrode. This filter is useful in fields, such as various mobile 
communications and satellite communication. 
[0002] 

[Description of the Prior Art] The structure using the dielectric coaxial resonator of lambda / 4 resonance molds which 
have two or more resonator holes as a dielectric filter is well-known, an outside surface and a resonator hole inner 
surface excluding [ arranging in the longitudinal direction of a rectangular parallelepiped-like dielectric block at 
intervals of the dimension of the convention of two or more resonator holes and connector holes to alternation, and 
using as an open field one side of the field as for which they are carrying out opening as this kind of a dielectric filter, 
for example ] that open field - a conductor - the film — forming — respectively - outside — a conductor - and — inner 

— there is a configuration used as the conductor. 

[0003] With such a dielectric filter, the resonance frequency of each resonator is mainly decided by the die length of a 
resonator hole. There is a method of considering as the technique which carries out adjustable setting of the resonance 
frequency of each resonator, making the dielectric block itself into structure with a level difference, and changing the 
die length of a resonator hole. In addition, there is also a method of making a conductor (the conductor of a resonator 
hole film) extend to the open end circumference of an open field inside. In the case of, when the edge of the pattern 
electrode which extended approaches a conductor side face outside, in the case of the latter, stray capacity is produced, 
and substantial extension (a paraphrase should shift resonance frequency to a low frequency side) of resonator hole die 
length is in drawing using electric field concentrating on the open field of a resonator. 

[0004] moreover — forming in the open field of a dielectric block the pattern electrode which pushes out from a 
conductor side face outside, in order to combine between the resonators which adjoin instead of a connector hole **** - 

- the outside of a side face - a conductor ~ there is structure which forms a pattern electrode which connects between, 
resonator hole [ another in order to make it return between specific resonators ] near [ furthermore, ] from near a certain 
resonator hole in respect of disconnection of a dielectric block — resulting — those conductors — there is also structure 
which forms the pattern electrode of the shape of ** length estranged from the conductor the film and outside. 

[0005] The pattern electrode formed in the open field of these dielectrics block achieves functions, such as adjustable 
and adjustment of ** resonance frequency, joint adjustment between ** resonators, and formati on of ** feedback 
---xircwtrasTOentionefo dimensional accuracy or 

formation location precision. Then, screen printing has been conventionally adopted as formation of a pattern electrode 
to an open field altogether. That is, it is the approach which screen-stencils conductive paste to the flat open field of a 
dielectric block, and can be burned on it. 
[0006] 

[Problem(s) to be Solved by the Invention] However, in order to prevent a location gap, the precision activity to be 
warned careful was required, and formation of the pattern electrode by screen printing had a fault with bad productivity 
with high cost. Moreover, if conductive paste is applied thickly, a blot will arise by sagging of a pattern periphery and 
pattern formation precision will get worse, if it applies thinly, it can be burned, and the quality of a pattern electrode 
deteriorates by evaporation at the time, and dispersion arises in a filter shape anyway. Therefore, fine adjustment was 
needed and it had caused the cost high also at this point. 

[0007] The object of this invention is offering the dielectric filter which can cancel the fault of the above conventional 
techniques, and can form a pattern electrode with good location precision and dimensional accuracy by the easy activity, 
therefore can reduce dispersion in a filter shape, and can reduce adjustment manday. 



[0008] 

[Means for Solving the Problem] This invention is the dielectric filter in which the pattern electrode of a request 
configuration was formed to the open field of the dielectric coaxial resonator of lambda / 4 resonance molds which have 
two or more resonator holes, the base whole of the crevice in which said pattern electrode was formed to the open field - 
- a conductor - the structure which adhered the film is made and the description of this invention is in this point, this 
pattern electrode a crevice -- the open end perimeter of a resonator hole - forming — the conductor of that base — the 
film - inner ._******[***♦♦* / f or resonance frequency adjustment / linked to a conductor / a thing / which carried 
out, and formed the crevice in the shape of ** length so that it might result near another resonator hole from near a 
certain resonator hole / for feedback circuits ] and and. Or the pattern electrode for the joint adjustment between 
resonators is sufficient. 

[0009] an outside surface and a resonator hole inner surface this dielectric filter forms simultaneously a shallow crevice 
with a depth of about 1mm or less in the open field of a rectangular parallelepiped-like dielectric element, and the 
becoming field by press forming at the time of dielectric element shaping, and excluding an open field - respectively — 
outside — a conductor — and — inner — a conductor and the becoming conductor — while forming the film, conductive 
paste is made to adhere to said crevice, and it can be burned on it, and manufactures by forming a pattern electrode. 
Dropping or immersion performs adhesion of conductive paste, and it is grinding a flash part and can form by the 
pattern of the request which agreed in the crevice configuration easily. 
[0010] 

[Function] The pattern electrode formed in the open field of a dielectric block achieves functions, such as adjustable and 
adjustment of ** resonance frequency which was mentioned above, joint adjustment between ** resonators, and 
formation of** feedback circuit, with a formation location or its configuration, respectively. The shallow crevice 
formed in the open field enables production of a precise pattern electrode, without limiting an electrode formation 
location and the range and being based on screen printing. 
[0011] 

[Example] Drawing 1 is the perspective view showing one example of the dielectric filter concerning this invention, and 
drawing 2 is the drawing of longitudinal section. This is three steps of band-pass filters, and is the example which 
prepared the pattern electrode for carrying out adjustable [ of the resonance frequency ]. If the pattern electrode formed 
in an open field is removed, the fundamental configuration of a dielectric filter is the same as that of the conventional 
technique almost. 

[0012] it consists of a sintered compact of the high dielectric constant ingredient for microwave — the rectangular 
parallelepiped-like block [ dielectric ] 10 is used mostly. While setting predetermined spacing to the longitudinal 
direction of this dielectric block 10 and forming three resonator holes 12 in it, the connector hole 14 is formed among 
them, and the outside surface of the dielectric block 10 and the inner surface of the resonator hole 12 excluding [ using 
another side as a short circuit side by using into an open field ( drawing 2 drawing 1 and top face) one side of the field 
as for which the resonator hole 12 is carrying out opening ] an open field — a conductor — die film - forming — 
respectively — outside - a conductor 16 — and — inner — it considers as a conductor 18. the part which attached **** in 
drawing 1 - a conductor - the field in which the film was prepared, and the part which attached fine ****-- a 
conductor — the field which there is no film and the base of a dielectric has exposed is expressed, in addition, a 
conductor — the film is the layer of the thin electrical conducting material by baking of for example, a silver paste etc. 
[0013] The pattern electrode 20 is formed in the open field of the above-mentioned dielectric block 10. the base whole 
of the crevice 22 which formed this pattern electrode 20 in the open field in this invention — a conductor — the structure 
which adhered the film 24 is made, the shallow crevice 22 with a depth (it estranged from the conductor side face 

outside) of abou t 1mm or l e ss which t he pgrimetexwasjdTO 

open end of a central resonator hole might be surrounded — forming — that base whole — a conductor — the film 24 is 
adhered - making - this — a conductor — the film 24 — inner — it is a configuration linked to a conductor 1 8. 
[0014] Such a dielectric filter is manufactured as follows. In case press forming of the dielectric element of the shape of 
a rectangular parallelepiped which has a resonator hole and a connector hole is carried out, simultaneously, the 
resonator hole is carrying out opening of while, and carries out press forming also of the crevice for electrode formation 
with a depth of about 1mm or less to a field. The mold goods are sintered and it considers as a dielectric block, and an 
outside surface and a resonator hole inner surface excluding [ using as an open field the field in which the crevice was 
formed ] this open side — respectively — outside - a conductor - and — inner — a conductor and the becoming 
conductor - while forming the film, conductive paste is made to adhere to said crevice, it can be burned on it, and a 
pattern electrode is formed in it. What is necessary is to drop conductive paste or for polish just to remove the part 
which was immersed into conductive paste and protruded the dielectric block, in order to make conductive paste adhere 
to a crevice. According to such a routing, anyone is simply highly precise and can form a pattern electrode. 
[001 5] the inner surface of a resonator hole usual in the resonator of ends with the dielectric filter of this example ~ a 



conductor - although the film is formed a central resonator — not only up to the inner surface of a resonator hole but 
a that open end perimeter — a conductor — it is the structure where the film extends. This pattern electrode and a side 
face outside, stray capacity is formed, it accumulates between conductors, electric field concentrate on the open field of 
a central resonator, and it becomes seemingly as [ became / the dielectric block / locally / high ] (the resonator hole 
became long like). That is, the resonance frequency of a central resonator becomes low. 

[0016] A coupling capacitor is carried in the open end of the resonator hole of ends, and the method combined through 
it is in one of the I/O coupled circuits of a dielectric filter. If a capacitor is attached, resonance frequency will shift to a 
low frequency side for the capacity. Therefore, even if it uses the dielectric block of the same height covering an overall 
length, the resonance frequency of the resonator of central approach becomes high relatively. Then, frequency 
regulation by such cause can also be performed by forming the above pattern electrodes in a central resonator. Although 
the die length of the part which forms a crevice, and a resonator hole becomes short and resonance frequency shifts to a 
RF side, since it may be [ that a crevice just regulates the range where conductive paste spreads ] shallow enough, a 
pattern electrode produces the effectiveness of the more than with which the gap by the side of a RF is compensated, 
and can shift it to a low frequency side as a whole. 

[0017] in order [ in addition, ] for what is necessary to be just to give the function to restrict the adhesion range of 
conductive paste in practice as aforementioned although it exaggerates quite deeply and has drawn in it, since a crevice 
is clearly expressed with a drawing ~ about 1mm or less and ****-- it is shallow. Conductive paste usually adhered not 
only to a crevice base but to the side-attachment-wall side, and when very shallow, conductive paste came to be mostly 
filled up with a crevice. 

[0018] Drawing 3 shows other examples of this invention. Since it is the same as that of said example fundamentally if 
the electrode configuration of an open field is removed, the same sign is given to a corresponding part and the 
publication about them is omitted, in this example, it results near the central resonator hole near the resonator hole of 
ends -- as — respectively — both sides — the shallow ** length-like crevice (about 1mm or less) 32 — preparing — that 
base whole — a conductor — the film 34 is made to adhere and the pattern electrode 30 for feedback circuit formation is 
formed. Each crevice 24 is the structure which had estranged from the conductor side face outside, and was estranged 
also from the conductor 18 or the pattern electrode 20 inside. Stray capacity is formed between a conductor 18 or the 
pattern electrode 20 in each pattern electrode 30, and a feedback circuit is formed between resonators with the pattern 
electrode 30. A filter shape has a pole in a decay area by this (it owner-polarizes). The configuration of the pattern 
electrode 30 etc. can adjust the location of a pole etc. 

[0019] As mentioned above, although the example of this invention was explained in full detail, this invention is not 
limited only to a configuration which was illustrated. The formation number (number of stages) of a resonator hole is 
not restricted to three pieces, and can be applied to the filter of the number of stages of arbitration. Moreover, it is 
applicable also to a dielectric filter without a connector hole. The resonator which forms the pattern electrode for 
resonance frequency adjustment is not restricted to the thing near a center. The pattern electrode for feedback circuit 
formation changes the configuration and a formation location suitably according to whether it is made to return between 
which resonators. Furthermore, this invention is applicable also to the pattern electrode for joint adjustment. 
[0020] 

[Effect of the Invention] this invention - a crevice shallow to the open field of a dielectric block as mentioned above — 
forming - it - a conductor - being the configuration of having made the film adhering and carrying out press forming 
also of the crevice simultaneously beforehand at the time of dielectric element shaping etc. — location precision and 
dimensional accuracy — good - producible — a conductor - since the film can be performed by conductive paste being 
dropped etc., it can form a pattern electrode with little dispersion with a sufficient precision easily. Therefore, dispersion 

in the property of a dielectri c filter als o decreases a nd adj ustment mandav can be reduced. Furthermore.-since a 

precisioiTscreen^tencil process to be warned careful becomes unnecessary, productivity becomes cheap highly. 



[Translation done.] 



